Trans-placental transport and metabolism of carbacyclin by perfused human placental in vitro.
When carbacyclin (5E-6a-carba-prostaglandin I2) was added to the maternal afferent circulation of in vitro perfused placentae from normal term pregnancies, relatively little carbacyclin was found in either the maternal or fetal efferent circulations. When carbacyclin was added to the perfusate at 1.0 microM, the peak level in the maternal effluent was only 0.06 microM and in the fetal effluent, 0.026 microM. When infused at 10 microM, 0.77 microM carbacyclin was measured in the maternal effluent and 0.13 in the fetal effluent. These findings demonstrate that carbacyclin is transferred across the placenta from the maternal side to the fetal, but that the net transfer is small. The assay procedure employed HPLC resolution, followed by capillary gas chromatography and selected ion monitoring using PGB as an internal standard. The low levels of carbacyclin detected in the effluents did not result from poor recovery in the analyses. When carbacyclin was added to maternal or fetal effluents at 1 microM, the recovery averaged 85.4 +/- 14.1% (SD); at 10 microM recovery averaged 97.3 +/- 4.2%. Much of the loss of carbacyclin on passage through placental circulation resulted from metabolism. Extracts of both fetal and maternal effluents from placenta perfused with carbacyclin contained a component which on reverse phase HPLC appeared less polar than carbacyclin. When analyzed by GC/MS as the methyl ester-trimethylsilyl ether, this component had a mass spectrum expected for 15-dehydro-carbacyclin. When the presumed metabolite was further converted to the methoxime, the mass spectrum was identical to published spectra for that derivative of 15-dehydro-carbacyclin. When extracts of fetal effluents were analyzed for 15-dehydro-carbacyclin metabolite as well as carbacyclin, it appeared that the metabolite accounted for the majority of the carbacyclin recovered. Most of the metabolite was apparently not formed in the fetal circulation, since when carbacyclin was added to the fetal afferent circulation, little 15-dehydro-carbacyclin was observed in either efferent fluid, and most of the perfused carbacyclin was recovered unaltered in the fetal effluent.